ABSTRACT
INTRODUCTION
Plants are always recognized as powerful and rich sources of various chemical constituents that are identified as potent medicinal agents. So, over the years, World Health Organization (WHO) has supported use of traditional medicines as safe remedies for a number of ailments 1 . The knowledge of chemical constituents present in plant is desirable not only for the discovery of new therapeutic agents but also this information is also of great value in disclosing the new sources of economically important phytocompounds for synthesis of complex chemical substances and for discovering actual significance of traditional remedies 2 . Cordia obliqua Willd. (Clammy Cherry, Lasora) belongs to Boraginaceae family. In India, it is found throughout Himalayan region up to an elevation of 1470 meters and also found in other countries like New Guinea, Philippines, Zava, Formosa and Hainan. It has good medicinal value and show activities like diuretic, expectorant, antipyretic, anthelmintic, maturant and analgesic. The plant fruits are very sweet when ripen and can be used as vegetable and pickle in raw form. The plant contains various constituents like Phenolics, Triterpenes, Pyrrolizidine Alkaloids, Tannins and Flavonoids. From parts of plant like seeds, fruits, stem bark and roots, some constituents are isolated as Lupeol, Octacosanol, Alpha-amyrin, Hentricontanol, Beta-sitosterol, Taxifolin-3,5-dirhamnoside and Hesperitin-7-rhamnoside, but no chemical examination report on leaf part is present till 3 . So this work is designed to investigate the chemical constituents present in leaf methanol extract because as per previous study, methanol extract is rich in plant constituents and has shown better antioxidant effect 4 . For this analysis, Gas Chromatography with Mass Spectrometry (GC-MS) method was selected because it is one of the good analytical technique for finger print analysis of various chemical and natural compounds like volatile oil, lipids, fatty acids, alkaloids, sugar and steroids. GC-MS provides advantage of both chromatography (a separation method) and mass spectrometry as molecule identification method 5 .
MATERIALS AND METHODS

Plant material
The plant leaves were procured from Jammu. 
Extraction method
The leaves (about 1 Kg) were dried under shade and coarsely powdered with help of grinder. Then extraction of leaf was performed successively using soxhlet apparatus (continuous hot percolation) with a number of solvents in order of increasing polarity such as Hexane, Chloroform, Methanol and water. All the four extracts were concentrated using Rotary vacuum evaporator separately and kept in desiccator. The methanol extract yield was found 1.2%w/w and it was non sticky and dark Green in color. As per the previous study, methanol extract contains maximum number of plant constituents as well as maximum total phenol, total flavonoid content and antioxidant activity. So leaf methanol extract was selected for study of determination of chemical constituents by GC-MS.
GC-MS analysis of Cordia obliqua leaf methanol extract
To investigate the various phyto-constituents present in leaf methanol extract, solvent fractionation was performed. About 5g of methanol extract was taken and dissolved in little amount of water. Then treated with various solvents successively in a separating funnel viz. Hexane, Chloroform, Ethyl acetate and n-butanol. All fractions (total 5) obtained were concentrated using Rotary vacuum evaporator. These were weighed and the yield was 1.88%w/w, 17.6%w/w, 16.3%w/w, 24.92%w/w and 32.2%w/w respectively. These all were studied by Thin layer chromatography using Ethyl acetate, Methanol and water(77:15:8) solvent system and detected by spraying of Anisaldehyde-sulphuric acid reagent and then heating at 100°C in hot air oven for 5-10 minutes 6 . In n-butanol and remaining methanol fraction, 4-5 spots were observed. According to result of thin layer chromatography study, sample of n-butanol and remaining methanol fraction (CO1 and CO3 respectively) were sent for GC-MS analysis at SAIF, Punjab University, Chandigarh. The instrument used was Thermo Scientific TSQ 8000 Gas Chromatograph -Mass Spectrometer. Helium gas was used as a carrier at flow rate of 1ml/min. Sample volume 1µl was injected. Split/Splitless injector was used with injector temperature 250°C. The ion source was maintained at 230°C temperature. The oven temperature was maintained initially at 80°C for 2 min and then programmed to increase up to 280°C at a rate of 5°C/min and ending with a isothermal for 5 min at 280°C. Total scans were taken 3583 and 3584 with total run time 30.09 and 30.10min respectively for CO1 and CO3. Mass range was detected 50-700 m/z for both samples.
Identification of components
To identify the components present in leaf extract fractions, their retention time and mass spectra fragments were compared with the data stored in the computer library and from the data available in National Institute of Standards and Technology (NIST) library 7 . This helps in determination of chemical nature of compounds present in plant which may support the plant's commercial and traditional use as a herbal medicine.
RESULT
The GC-MS study of CO1 and CO3 has shown a number of chemical constituents. The chemical nature of compounds was identified on the basis of molecular formula, retention time and molecular weight. Among these some important constituents are summarized in the following table containing the compound name, retention time (RT), Molecular formula, Area% and compound nature of CO1 and CO3 (Table1,2 and Figure I ,II). This study tells a variety of plant constituents present in leaf methanol extract like Indole alkaloids, saturated and unsaturated fatty acids, lactones, sesquiterpenes, steroids, pentacyclic triterpenoids, Amino acids, amides, esters, Phenanthrene derivatives, hydrocarbons, Carotenoids, xanthophylls, Macrolides and Prostaglandins. It also supports the already isolated constituents from different plants of Cordia genus 8, 9 . This is the first study reported on chemical constituent determination of Cordia obliqua Willd. leaf. The presence of these constituents also confirms the pharmacological activity of leaf extract because many constituents have reported biological activity as given in table 3. It also supports the activity of 
DISCUSSION
GC-MS is a good technique to identify variety of constituents of volatile matter, long chain & branched chain hydrocarbons, acids, alcohols, esters, amides etc and also other variety of natural components. In GC-MS analysis of CO1 and CO3, various types of constituents were detected at different retention time. The constituents are separated out according to their mass to charge ratio at particular retention time 7 . GC-MS analysis of CO1
revealed the presence of a number of constituents and highest peak area was detected at RT 20.84 for moncyclic sesquiterpene alcohol α-Bisabolol oxide b and lowest peak area at RT 18.96. Many important constituents were found out such as Oleanolic acid, Agaricic acid, Bisnorhopane, sesquiterpene lactone, Oleic acid, Corticosterone, Lupeol acetate, Indole alkaloids, Pentriacontene, Octadecanoic acid, Phthalic acid, Carotenes and Xanthophylls. Many of these constituents have good pharmacological importance and Lupeol in form of glycoside has already been isolated from Cordia obliqua root part. GC-MS analysis of CO3 also revealed the presence of many important constituents Thus GC-MS analysis revealed the existence of various types of constituents in Cordia obliqua leaf methanol extract fraction which confirm the application of this plant for a number of medicinal activities. Further detail phytochemistry and isolation of individual constituent may add the knowledge about the characteristic structure and particular mechanism of action of the drug.
CONCLUSION
In the conclusion, GC-MS analysis revealed the presence of many important chemical constituents which support the already determined constituents from Cordia genus. It is the first study related with determination of chemical nature of Cordia obliqua leaf methanol extract and it also suggests the medicinal importance of Cordia obliqua leaf for a number of ailments. Further, the isolation of active phyto-constituents from plant will help in understanding the mechanism of action and also identification of lead molecules of clinical utility.
